Highly ͑00l͒-oriented Li 0.3 Ni 0.7 O 2 thin films have been fabricated on ͑001͒ MgO substrates by pulsed laser deposition. The Pb 0.4 Sr 0.6 TiO 3 ͑PST40͒ thin film deposited subsequently also shows a significant ͑00l͒-oriented texture. Both the PST40 and Li 0.3 Ni 0.7 O 2 have good epitaxial behavior. The epitaxial growth of the PST40 thin film is more perfect with the Li 0.3 Ni 0.7 O 2 buffer layer due to the less distortion in the film. The dielectric tunability of the PST40 thin film with Li 0.3 Ni 0.7 O 2 buffer layer therefore reaches 70%, which is 75% higher than that without Li 0.3 Ni 0.7 O 2 buffer layer, and the dielectric loss of the PST40 thin film is 0.06. © 2007 American Institute of Physics. ͓DOI: 10.1063/1.2752532͔ Dielectric thin films are attractive materials for the applications in tunable microwave devices such as electrically tunable mixers, phase shifter, resonator, filter, etc.
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1-5 Also, Pb x Sr 1−x TiO 3 ͑PST͒ is a ferroelectric solid solution between PbTiO 3 and SrTiO 3 with cubic or tetragonal structure, and its physical properties vary depending on its composition. [6] [7] [8] Recently the demand for thin films processing has increased because of miniaturization of electric components for integrated devices. 9 The PST thin films, especially highly c-axis oriented PST thin film, are expected to be better for tunable microwave applications such as dielectric properties and nonlinear polarization applications.
Conducting metallic oxides, such as LaNiO 3 , SrRuO 3 , and La 0.5 Sr 0.5 CoO 3 , are considered to be a promising alternate for electrodes because they have a better crystallographic compatibility with the perovskite phase layer at the interface compared to Pt electrodes. [10] [11] [12] LaNiO 3 have been widely used as a conducting material for c-axis PST thin film on Si ͑001͒ substrates due to its proper lattice constant. 13 However, because LaNiO 3 has a high orientation of ͑ll0͒ on MgO substrate, 14 it cannot be used for c-axis PST thin film on MgO ͑001͒. In fact, MgO ͑001͒ substrate is one of the most important transparent substrates for microwave application due to its temperature-independent dielectric constant ͑ =10͒ and low dielectric loss tangent ͑tan ␦ Ͻ 10 −5 at 77 K and 10 GHz͒. 15 Therefore, an appropriate buffer layer is required for the c-axis PST on MgO ͑001͒ substrate.
Being compared with LaNiO 3 ͑c = 0.382 nm͒, Li x Ni 1−x O 2 , which is a metallic oxide of cubic structure with a lattice parameter of 0.414 nm, 16 matches well with both the ferroelectric thin films such as PST ͑c = 0.395 nm͒ and the commonly used metallic oxide substrates such as MgO ͑c = 0.420 nm͒. In this work, Li 0. 3 The crystalline structures of the films were analyzed by x-ray diffraction ͑XRD͒ with Cu K␣ radiation. The epitaxial quality of the Li 0.3 Ni 0.7 O 2 and PST40 films was characterized by x-ray rocking curve and ⌽ scans. Scanning electron microscopy ͑SEM͒ was used to examine the surface morphologies and cross-sectional profiles of these films. The I-V characteristic and the transmittance of the bottom electrode Li 0.3 Ni 0.7 O 2 were measured using a KE6517A impedance analyzer and an ultraviolet spectrometer, respectively. The dielectric properties of the PST40 films were measured by using a precision impedance analyzer. In addition, its transmission spectra have been measured in the wavelength ranging from 0.2 to 0.8 m using a twobeam spectrophotometer ͑Shimadazu, UV.2101͒. The measured transmittance profile is shown in Fig. 4͑b͒ . The optical transmittance of the thin film decreased to zero near 300 nm due to the interband transitions. The maximum transmittance is about 35% at 0.8 m. Hence, the Li 0.3 Ni 0.7 O 2 thin film is also a good candidate as the transparent bottom electrode.
The typical dc field dependence of the capacitance ͑C p ͒ as well as the dielectric loss ͑tan ␦͒ for the highly epitaxial PST40 thin films were measured at 100 kHz, as shown in Fig. 5͑a͒ . The capacitances of the thin films decreased with an increase in dc bias at 100 kHz, which was well fitted to the Lorentz function. 17 The dielectric loss was about 0.06, which is small enough for the tunable applications. As it is known, the tunability is defined as tunability = ͑C zero bias − C dc bias ͒ / C zero bias ϫ 100%. Figure 5͑b͒ buffer layer are epitaxial from the MgO ͑001͒. Although the PST thin film can epitaxially grow on the MgO ͑001͒ substrates. 18 The tunabiliy of the PST thin film is actually much lower than that of the PST thin film deposited on the 
